glutinin separable from the virus particle. Mussgay and Rott (1964) described the structure and biological properties of Sindbis virus and its HA components . The authors (Kitaoka and Nishimura, 1963; Nishimura and Kitaoka, 1964) studied the relationship between infectious particles, HA and CF activities of purified JE virus and found both infectious fractions and noninfectious HA component in sucrose gradient centrifugation fractions.
This report shows that both the noninfectious HA and CF components of JE virus could be demonstrated more clearly in a preparation of the JaGAr-01 strain and that such noninfectious HA components could be released from intact virus particles. The different viral components obtained by sucrose gradient centrifugation investigated immunologically and biologically are described. Hanks phosphate-buffered saline (PBS) solution before inoculation with 0.5 ml volumes of diluted fractions. After a two-hour adsorption period at 37 C the monolayers were overlaid with 12 ml of a nutrient medium containing 0.9 % Noble agar. The basal medium was composed of Earle's saline with 0.5 % lactalbumin and antibiotics, and it was further supplemented with 3 % bovine albumin (stock solution is 5 %) and 2.8 % bicarbonate (stock solution is 7%) before titration. The dishes were kept at 37 C in a CO2-incubator for 2 days, and then 7 ml of a second overlay medium containing 1:13,000 neutral red was added to each dish. Plaques were counted 24 hours after addition of the second overlay.
MATERIALS AND METHODS
Titration of HA activity and CF activity: HA activity was titrated according to the method of Clarke and Casals (1958) , and CF activity was tested by the disposo plate method described by Okuno et al. (1958) .
Neutralization of JE virus by specific antiserum : The neutralization test was performed by the plaque assay method. JE virus antiserum prepared in mice was diluted from 1: 100 to 1: 8,000 with PBS containing 0.7% bovine albumin, and 1 ml of each dilution was mixed with an equal amount of virus dilution containing approximately 150 PFU (plaque forming units). The mixture was incubated for 1 hour at 37C, and then titrated for PFU by the method described above .
RESULTS
Pattern o f In fectivity, HA and CF Activities and H3-radioactivity Incorporated into the Fractions on the strain used, but no dependency on the strain used was observed for top remaining HA components.
Nature of the HA Activity of Three Components, Viral, Noninfectious and Top Fractions
It was reported that pH was one of the determining factors in the hemagglutination of JE virus (Sabin and Buescher, 1950) . The result has been confirmed with purified JE virus as well. The viral hemagglutination occurred only in a narrow range between pH 6.0 to 7.0, and the viral HA component of each strain was found to have its own optimum pH at an acid range ; the optimum of Nakayama was 6.2 to 6.4, JaGAr-01 6.4 to 6.6, and JaTh-160 6.6 to 6.8 (Fig. 7) . Possibly the surface structure of each virus strain determines its respective pH dependency. The top HA component of each strain also exhibited its own pH optimum similar to that of its respective viral HA component.
The top HA component is presumably smaller than 30s and it is assumed to be a soluble form according to the result of Fig. 4 . So the question arises what is the nature of the top infectious fraction accompanying HA and CF activities.
Top Infectious Components of Nakayama, JaGAr-01
and JaTh-160 Strains An infectious component was always found on the top of the sucrose column after the density gradient centrifugation.
As given in Figs. 1, 2, and 3, those components were estimated at about 10 % of the whole titer of the test materials and remained at the same position in the second run with a lighter density column made by mixing 5 % and 20 % sucrose (Fig. 4) . The amount of those infectious top components was much more with the JaGAr-01 strain than with the two others (Fig. 2) . The amount of this fraction increased when the old materials was used for preparation of JE virus. It was also demonstrated in the previous paper that such infectious and hemagglutinating component was also obtained by disruption of purified JE particles in alkaline. There might be three possibilities to explain the nature of this component. First, it might be a deenveloped structure of JE virus particles, of which the inf ectivity is still retained as RNase-resistant form by binding with some residual proteins. Secondly, it might be whole particles enveloped with lipid components, of which the surface is bound with some additional lighter materials. Thirdly, it might be premature particles standing in the midway to the complete virion. Among these possibilities, the first one seems to be more likely to be valid from our previous results.
It should be pointed out that there was a difference between the infectious top component and the complete virus particles of Nakayama strain in the sensitivity against antiserum, that is, both components were neutralized to the same extent with a serum dilution of up to 1: 200 but the former component was more resistant to higher dilution of antiserum over 1: 500 as shown in Fig. 8 . However, pathogenicities of both infectious components for mice were not markedly different.
DISCUSSION
The noninfectious and top HA components separable from JE virus particles were first found by Kitaoka et al. (1963) . This paper presents further results obtained along The virus used was 150 PFU.
The immune serum was diluted from 1 : 100 to 1 : 10,000.
nating activity and very low inf ectivity.
By using sonic treatment, however, a very high titer of hemagglutinin was always recovered in complete virus particles as compared with the noninfectious and top HA components.
As far as Nakayama strain is concerned, the latter procedure for resuspending the pellet is available for a high yield of complete particles. Nevertheless, HA components detectable from the three strains, Nakayama, The present work was supported in part by Grant RF-60232 supplied from the Rockefeller Foundation. The authors are also indebted to Miss M. Nomura and Miss F. Sakurai for their skillful technical assistances and to all the members of the arbovirus study group of our Department for their comments and helps.
